Abstract. Gaze data has been used to investigate the cognitive processing of certain types of formulaic language such as idioms and binominal phrases, however, very little is known about the online cognitive processing of multiword expressions. In this paper we use gaze features to compare the processing of verb -particle and verb -noun multiword expressions to control phrases of the same part-of-speech pattern. We also compare the gaze data for certain components of these expressions and the control phrases in order to find out whether these components are processed differently from the whole units. We provide results for both native and non-native speakers of English and we analyse the importance of the various gaze features for the purpose of this study. We discuss our findings in light of the E-Z model of reading.
Introduction
A large body of research supports the idea that words which often occur together (e.g. "fast food", "distance learning", "break the ice") are stored in the mental lexicon as whole units as opposed to single words [20, 16, 3, 2] . It has been suggested that the long term memory stores these frequently occurring "formulaic" units in order to alleviate the burden that language comprehension poses on the short-term memory, a resource with a comparatively smaller span [3] . Such an approach to facilitating language processing could provide an explanation of the fact that a large proportion of the spoken and written language is formulaic: some corpus studies claim that between 52% and 58% of the language in the analysed corpora follows a formulaic pattern [7] , and other studies claim that this figure is around 32% [9] . Furthermore, several eye tracking studies, as discussed in Section 2, provide evidence of processing advantage for idioms over non-idiomatic phrases, where the faster processing of the phrases is used as a proxy to measuring faster lexical access.
While research studies using different approaches support the idea that formulaic language is a specific form of a "shortcut" to language processing, many questions about the stages of processing of such phrases remain unanswered. For example, it is still uncertain whether non-native speakers with a high degree of proficiency store formulaic sequences as units in their mental lexicon or not. A study by [20] reported no difference in the duration of gaze fixations between idiomatic and control phrases read by non-native speakers. In another study by [16] non-native speakers produced fewer fixations while reading idioms compared to control phrases, but there was no difference in the duration of these fixations. Another gap in the current research is that the few existing eye-tracking studies for formulaic language focused specifically on idioms and very little is known about the processing of other types of phraseological units. The selection of appropriate phrases as experimental stimuli is yet another under researched area. Some of the early eye tracking studies investigating formulaic units (e.g. [20] ) did not control for the syntactic structure of the phrases used as stimuli, which may have biased some of their results. Last but not least, all eye-tracking studies investigating formulaic language, that we are aware of, used stimuli that were crafted for the purpose of the research as opposed to naturally occurring examples from corpora.
In this study, we use gaze data from native and non-native speakers of English to investigate whether multi-word expressions (MWEs) have a processing advantage over control phrases. As opposed to designing the target phrases ourselves, we extract these from the GECO corpus 1 [4] , a large eye-tracking corpus containing gaze data from native and proficient non-native readers. The use of this data allows the comparison of naturally occurring phrases, as well as the use of more gaze features compared to previous research. We control for the syntactic structure of the investigated phrases by focusing on MWEs and control phrases following a verb and noun (V + N) and verb and particle (V + P) part-of-speech pattern, which do not contain other words in between.
While very informative, the use of eye tracking as an approach for investigating formulaic language is not straightforward. One of the reasons for this is that the very nature of formulaic units challenges the use of the word as a traditional unit of analysis in eye-tracking research [2] . For example, idioms have been described as "superlemmas", entries that represent the phrase as a whole but are linked to each component word [18] . One way to overcome this problem is the so called hybrid approach where both the behaviour of the whole phrase and the behaviour of its component parts are analysed [2] . To account for this, as suggested by the existing literature discussed in Section 2, we compare both the whole units (MWEs versus control phrases), as well as the last word of the units (either noun versus noun or particle versus particle) in order to identify whether the native and non-native readers differ in the stage at which they recognise the unit (the so called "completion of familiarity check"). We discuss this process in light of the E-Z model of reading [13] .
The annotation of the MWEs used in this study is available at: https://github.com/shivaat/mwe-geco. The rest of this paper is organised as follows. Section 2 presents the E-Z model of reading and related work on using gaze data for the investigation of 1 The GECO corpus can be downloaded freely at: http://expsy.ugent.be/downloads/geco. formulaic language. Section 3 presents the data used in this study, while Section 4 presents the gaze features. The experiments are described in Section 6 and the main results are discussed in Section 7. Finally, Section 8 summarises the main findings of this study and introduces potential directions for future work.
Processing of Formulaic Language and The E-Z Model of Reading
Eye tracking is a process where an eye-tracking device measures the point of gaze of an eye (gaze fixation) or the motion of an eye (saccade) relative to the head and a computer screen [6] . Fixations are eye movements which stabilise the retina over a stationary object of interest, which, in the case of reading research, is the written text and its units (letters, words, phrases, etc). Gaze fixations and revisits (go-back fixations to a previously fixated object) have been widely used as measures of cognitive effort by taking into account their durations and the places in text where longer fixations occur [6] . The most prominent model of reading to date is arguably the E-Z Reader [12, 14, 13] . The model has several versions, which has introduced some changes in the use of terminology (e.g. earlier versions of the model use terms such as "familiarity check" and later versions of the model (e.g. E-Z Reader 7) refer to the same phenomenon as "first stage of lexical access" or "L1"). We have done our best to explain such variability in the use of the terminology.
The central assumptions of the model are that: (1) the signal to move the eyes to the right is given at the stage of word identification; and (2) attention is allocated from one word to the next in a strictly serial fashion [14] . The model thus has five stages: familiarity check, lexical access, early saccadic programming, late saccadic programming and saccadic movement. In later versions of the model the first two stages are referred to as "early visual processing" and "word identification", which is divided into stages of early and late lexical access. In our review we focus on these two stages as they are most relevant to our research.
During early visual processing, visual features from the printed page are projected from the retina to the visual cortex so that the objects on the page (i.e., the individual words) can be identified [14] . Early visual processing is most rapid if the word is fixated near its center and thus the time needed to encode a word increases with word length. At this stage word-boundary information is obtained, which is needed for the programming of saccades to upcoming words.
The word identification process starts with the focus of attention to that word and is completed in two stages, reflecting early and late stages of lexical processing. The first stage, also referred to as "familiarity check", corresponds to identifying the orthographic form of the word, where the phonological and semantic forms are not yet fully activated. This activation occurs during the second stage of lexical processing and thus corresponds to what is typically known as "lexical access". The time required to complete the familiarity check is a linear function of the natural logarithm of the word's frequency and its predictability within a given sentence or phrase context. As most of the orthographic recognition has been completed during the first stage, the time required to complete the second stage of lexical processing is more influenced by a word's predictability [14] . Unlike with the first stage of lexical processing, word's predictability fully affects the second stage: "Words that can be predicted with complete certainty within a given sentence context will require no time in this second stage (i.e., if predictability = 1, then t(L2) = 0 msec)" [14] . This is particularly relevant to the investigation of the cognitive processing of MWEs and has been discussed in several studies focusing on idioms: "It is proposed that when a MWE (e.g. the black sheep of the family) is read, the constituent words become more predictable as they progress through the phrase, and the final word of the string (Word n) is almost redundant" [15] .
In another study on idiom processing ( [20] ) the findings are also discussed in light of the E-Z Reader. The reported results showed processing advantage for idioms for native speakers (e.g. "honesty is the best policy") compared to novel phrases (e.g. "it seems that his policy of..."). For non-native speakers this held true only for number of fixations but not for fixation durations (these two were the only gaze features used in the study). The authors argue that the processing advantage was observed because the familiarity check was completed earlier in the idiom condition due to the high predictability of the terminal word. However, there was no explicit comparison of the terminal words in the two conditions. This study was a seminal one for the field but has been criticised for a number of shortcomings such as using only one measure of processing time (fixation duration), embedding the target words into phrases with varying syntactic structure and varying length and not controlling whether the idioms used in the study were actually known to the non-native readers, with a post-test that strongly suggested half of them were not [15] .
Another study by [16] , also focusing on idioms, investigated their processing by native and non-native speakers in a biasing story context. The stimuli were three types of phrases, which were either idioms ("at the end of the day" -eventually), literal expressions ("at the end of the day" -in the evening) or matched novel phrases ("at the end of the war "). The authors investigated whether there was processing advantage for the entire unit, as well as its components before and after the recognition point (the point at which the expression becomes uniquely recognisable as idiomatic) [16] . This was done in order to test the configuration hypothesis [19] , according to which individual words and their meanings are activated until the recognition point has been reached. Once it has been reached, the figurative meaning is accessed and the literal one is no longer viable. The findings of [16] supported the processing advantage of idioms for native speakers, which was found only in the late processing features (total reading time and fixation count). In contrast, the non-native speakers did not read the idioms faster than the novel phrases and required more time to retrieve figurative senses than literal ones, especially in words that were before the recognition point.
To the best of our knowledge, the only eye tracking study on formulaic language different from idioms is a study on binominal expressions (e.g."bride and groom") [17] , which aimed to find out whether readers were sensitive to the frequency with which phrases occur in language. The results indicated that first pass reading time, total reading time and fixation count were all affected by phrase length, proficiency, phrase type and phrasal frequency in both native and non-native readers.
The three eye tracking studies presented in this section give an important insight into the processing of formulaic language, however, they predominantly focused on idiomatic expressions with varying length (up to eight words) and used a very limited number of gaze features. Furthermore, the control phrases were designed in a way to be as similar as possible to the idiomatic ones but to have literal meaning, which resulted in having control phrases with lower frequency than the idiomatic ones [15] . In an attempt to overcome these shortcomings and to go beyond the state-of-the-art, we present an experiment where: i) we compare MWEs and control phrases extracted from a corpus as opposed to target phrases designed specifically for this study, ii) we control for their length and syntactic structure by focusing on two-word MWEs that are either verbnoun or verb -particle combinations, iii) investigate a larger number of gaze features.
The next sections present the data, gaze features and experimental analysis of our study.
Data
This section describes the corpus used in this study, as well as the procedure followed for the annotation of the MWEs.
The GECO corpus. The GECO corpus [4] used in this study is, to the best of our knowledge, the most recent eye tracking corpus for English, which: i) contains gaze data from a natural reading task (as opposed to e.g. single sentences), ii) is long enough to contain a sufficient number of MWEs, and iii) contains paired gaze data from native and non-native readers.
The text of the corpus is a novel by Agatha Christie entitled "The Mysterious Affair at Styles", the English version of which contains 54,364 tokens and 5,012 unique types. The novel was selected based on the fact that its word frequency distribution was the most similar to the one in natural language use, as observed in the Subtlex database [4] . The novel was read by 14 English monolingual undergraduates from the University of Southampton and 19 Dutch (L1) -English (L2) bilingual students at Ghent University (intermediate and advanced). The two groups were matched on age and education level. The monolingual participants read only the English version of the novel, which amounted to a total of 5,031 sentences. The bilingual participants read chapters 1 -7 in one language and 8 -13 in the other in a counterbalanced order, thus reading 2,754 Dutch sentences and 2,449 English sentences. The eight bilingual participants who read the first part of the novel in English read 2,852 English sentences. Eye tracking data was collected for both the English version of the novel and its translation in Dutch; however, in this study we only focus on the data about English. All participants completed a battery of language proficiency tests, as a result of which two bilinguals were classified as lower intermediate, ten were classified as upper intermediate and seven were scored as advanced L2 language users according to the LexTALE norms [11] . Full details about the method and procedure used for the development of the corpus could be found in [4] .
Annotation of the MWEs and Control Phrases. MWEs have been investigated based on their many different characteristics such as fixedness [8] , non compositionality [1] , and semi-productivity [21] . We have used these properties as the main guidelines for annotating MWEs, specifically following the guidelines provided by the PARSEME project on identifying verbal MWEs.
2 In those guidelines, MWEs are defined as semantically non-compositional sequences of words with the following compulsory properties: i) their component words include a head word and at least one other syntactically related word; ii) they show some degree of orthographic, morphological, syntactic or semantic idiosyncrasy with respect to what is considered general grammar rules of a language (collocations are excluded); iii) at least two components of such a word sequence have to be lexicalised.
Two annotators with linguistic background labelled the GECO corpus for Verb + Noun and Verb + Particle constructions following the guidelines. We have considered cases where the components of an MWE can occur with at most three words in between. The kappa inter-annotator agreement is k = 0.7864. We have resolved the annotation differences by employing a third annotator to decide in cases of disagreement.
We extracted from the corpus all patterns of Verb + Noun and Verb + Prepositions (and Verb + a list of other particles such as up, down, over, etc) with no other words between the components. For the V + P pattern this resulted in a total of 1,220 Control phrases and 168 MWEs. Examples of V + P MWEs include "turned out" and "went on", while "stayed at" and "went in" are examples of control phrases. For the V + N pattern there were 524 Control phrases and 36 MWEs, where "catching sight" and "brought home" are examples of MWEs and "heard footsteps" and "achieved triumphs" are examples of control phrases.
The annotated MWEs and Control phrases are available at: https://github.com/shivaat/mwe-geco.
Gaze Features
The GECO corpus contains a number of early and late gaze features, out of which we selected six that have been widely used in general reading research. For comparison, previous studies investigating formulaic language through gaze data have used smaller number of features: two features (fixation duration and fixation count) in the case of [20] and three features (first pass reading time, total reading time and fixation count) in the case of [16] . All gaze features were averaged over 14 readers for the monolingual data and 19 readers for the bilingual data and are reported in milliseconds or in counts. The features used in this study are as follows.
Word First Fixation Duration is the duration of the first fixation that was on the current word. It is an early measure of word processing and is informative of lexical access and early syntactic processing, as well as oculomotor processes and visual properties of the region [5] . Word Fixation Count is the total number of fixations falling on the current word. First Run Fixation Count is the number of all fixations in a trial falling in the first run of the word. Word Go Past Time is the summation of all fixation durations from when the current word is first fixated until the eyes enter a word with a higher word identification number. Word Total Reading Time is the summation of all fixation durations on the current word, including refixations of the region after it was left. Word Skipping Probability is the probability that a word may be skipped, i.e. not fixated. A word is considered skipped if no fixation occurred in first-pass reading.
Late measures such as Word Total Reading Time or Word Fixation Count account for late syntactic processing, textual integration processes, lexical and syntactic/semantic processing and disambiguation in general [5] .
The distribution of each gaze feature for the V + N and V + P MWEs and Control phrases for both native (L1) and non-native (L2) speakers are presented in Appendix A.
Experimental Design
In the experiments presented below we set out to find out whether there is a processing advantage for MWEs compared to control phrases (Experiment 1) and whether the completion of the familiarity check happens earlier for MWEs than for control phrases (Experiment 2). We also discuss the differences between early and late gaze features for the two groups of phrases in order to draw conclusions about the early and late stages of processing of the phrases.
In Experiment 1 we test whether: i) native speakers process whole MWEs differently from whole control phrases and whether ii) non-native speakers process whole MWEs differently from whole control phrases. In order to account for the processing of the entire unit we add the values of the gaze features of its component parts together (either V + P or V + N, respectively) for each participant group. We do this separately for each gaze feature. For example, if in the phrase "shook hands" the verb "shook" has a First Fixation Duration of 149 msec and the noun "hands" has a First Fixation Duration of 189 msec, then the entire phrase has a First Fixation Duration of 338 msec. We compare the whole units within groups in order to find out whether there is processing advantage for MWEs over control phrases, as suggested by the related work.
In Experiment 2 we focus only on the last part of the MWEs and the Control phrases, namely the nouns and particles. We compare their processing within groups based on the six gaze features in order to find out whether nouns and particles which belong to MWEs are processed faster and skipped more often compared to nouns and particles from the control phrases. As suggested by the literature discussed in previous sections and the E-Z model in particular, such faster processing of the last word of the MWE would be an indication of an earlier completion of the familiarity check stage of the phrase processing.
The results of our experiments are presented in the next section.
Results
This section presents the statistical analysis results for entire MWEs versus Control phrases, as well as those for the last words of the MWEs and the last words of the Control phrases.
Experiment 1: MWEs versus Control Phrases
This section presents a comparison between a number of gaze features for V + N and V + P MWEs and Control phrases. The gaze feature values for the whole phrases are computed by adding the values of each individual word in the phrase. The Control phrases also follow the V + N and V + P patterns, but were not classified by the annotators as MWEs based on the annotation guidelines.
Monolingual data A Shapiro-Wilk test revealed that the data for the majority of the gaze features for V + N and V + P phrases was non-normally distributed; hence, we used a Wilcoxon Signed Rank test in order to compare the two types of phrases (MWEs versus Control phrases).
For V + N combinations, the analysis revealed that there were statistically significant differences for all gaze metrics except for First Fixation Duration (Z = -1.854, p = 0.064) and Skipping Probability (Z = -1.738, p = 0. Table 1 shows the Median values of each gaze feature for both types of phrases.
These results indicate that the processing of V + N MWEs indeed takes less time and less fixations compared to the processing of control V +N phrases.
The case was similar for V + P combinations, where the Wilcoxon Signed Rank test revealed statistically significant differences for all features (two-tailed), except Skipping Probability (Z = -0.587, p = 0. Table 1 . Interestingly, the median value for First Fixation Duration is higher for the V + P MWEs (259.89) than the V + P control phrases (258.32), which is the only feature indicating that the MWEs are more challenging to process than the control phrases. Bilingual data A Shapiro-Wilk test signified a non-normal distribution of the data so, similar to the case with the monolingual participants, a Wilcoxon Signed Rank test was used to compare the V +P and V + N MWEs and control phrases for bilingual participants. Table 2 . Table 2 .
Conclusions for MWEs versus Control Phrases
The comparison between V + N and V + P MWEs and control phrases using both monolingual and bilingual gaze data reveals that, much in line with previous research on other formulaic sequences (e.g. idioms), the MWEs are generally processed with lower numbers of fixations and lower reading times. Another finding, which relates to previous research is that early gaze measures and First Fixation Duration in particular, were not discriminative between formulaic and non-formulaic phrases. While Skipping Probability is not a discriminative feature, V + P combinations are skipped a lot more often than V + N combinations and the value of the Median for Skipping Probability is higher in cases where the phrase is a MWE. In terms of differences between monolingual and bilingual participants, we notice that while bilingual participants also process MWEs more efficiently, they have Go Past measures lower for control phrases for the V + P pattern, meaning that they spent longer integrating the meaning of the MWEs with information previously read.
Experiment 2: Last word of the MWEs versus last word of the Control phrases
In this section we present a comparison between the last words of each unit (nouns from MWEs versus nouns from control phrases and particles from MWEs versus particles from Control phrases). This comparison is motivated by findings from previous research, which state that due to predictability effects, the last words in formulaic sequences are processed through fewer and shorter fixations and are skipped more often than those in non-formulaic ones. Table 3 .
Monolingual data
Interestingly, for particles (P), the results show that none of the features are discriminative enough between particles which are part of MWEs and those from the Control phrases. A possible explanation for this is that both are skipped often and processed using very few and very short fixations. The results are Fixation Count (Z = -1.343, p = 0.179); First Run Fixation Count (Z = -1.255, p = Table 3 .
Bilingual data The comparison between the last words of the MWEs and the Control phrases was repeated using gaze data from bilingual readers in order to identify potential differences in their processing. Contrary to what we found for monolingual participants, the bilingual ones read the nouns in MWEs and Control phrases with a similar number of fixations and fixation durations. This reveals that the predictability effect was significantly lower for readers to whom English was not a first language. Table  4 . For Particles the results were similar to those for the monolingual data and to the results for Nouns for the bilingual participants: there were no significant differences found. This suggests that particles which were parts of MWEs were Table 4 .
Conclusions for Last word of the MWEs versus last word of the Control phrases The results from the statistical analysis indicated that native speakers show a processing advantage for nouns which are a part of MWEs compared to nouns in Control phrases. This was not the case, however, with non-native speakers, who did not find these nouns more predictable than the nouns in the Control phrases. With regards to particles, both monolingual and bilingual gaze data revealed that these are often skipped and processed equally efficiently when they are a part of MWEs and when they are not.
Discussion
The analysis of the data presented in the previous section revealed important findings about the processing of MWEs by native and non-native speakers. We discuss these findings in the context of previous eye-tracking research for idioms and in light of the E-Z model of reading presented in Section 2.
Processing Advantage for MWEs. In line with previous research on idioms (e.g. [16, 15] ), MWEs were processed with fewer fixations and shorter fixations compared to Control phrases for native readers. In contrast with idiom research though, where non-native readers did not read idioms more efficiently compared to novel phrases, our findings suggest that in the case of V + N and V + P MWEs such processing advantage exists for non-native readers, too. The effect was significant for both V + N and V + P phrases. The majority of the features (except First Fixation Duration) showed that there was a clear processing advantage for the formulaic phrases as whole units for both groups of readers. As shown by the median values, MWEs of the type V + P had a higher skipping probability than those of the V + N type, especially when they were part of a MWEs. The latter was not unexpected given the effect of word length on parafoveal word recognition (particles are usually shorter than nouns) and the overall processing advantage for MWEs.
Completion of the Familiarity Check. An interesting finding emerged when analysing the last word of the MWEs of the V + N type. As expected, native speakers showed a processing advantage for nouns which were a part of MWEs compared to nouns in Control phrases and skipped them more often, but this was not the case with non-native readers. One possible explanation for this difference is that since native speakers have a higher exposure to the English language, they used the first word of the MWE as a disambiguating region and were better able to predict the second part of the MWEs due to familiarity with the phrases. The E-Z model of reading explains this as a completion of the familiarity check earlier in the case of MWEs compared to Control phrases. While the non-native readers did show a processing advantage for MWEs over Control phrases, the first word of the MWE did not act as a disambiguating region for them and thus the familiarity check was not completed earlier than with the Control phrases. It is then possible that the processing advantage for MWEs for non-native readers occurred due to higher familiarity with the overall phrase in a way that allows both words to be processed using fewer and shorter fixations. Since no disambiguation and facilitated semantic access occurred after reading the first word, it could be suggested that the MWEs were not yet entrenched as whole units in the mental lexicon of the non-native participants. Further analysis is thus necessary in order to explain the source of the processing advantage for the whole N + P phrases over Control phrases for non-native readers and to further investigate at what stage these phrases begin being stored as "wholes".
Unsurprisingly, the processing of the last word in the V + P combinations was no different for MWEs and Control phrases for both native and non-native speakers. The most likely explanation for this is that particles are processed parafoveally in both types of phrases and are thus skipped at a very high rate, as shown by the median values in Tables 3 and 4 .
Stages of Processing. The discriminative power of the different gaze features used in this study is informative of the stages of processing where the differences between MWEs and Control phrases occur. Early gaze features such as First Fixation Duration were not discriminative between the two types of phrases, which means that the two types of phrases (MWEs and Control) evoked similar orthographic recognition mechanisms. Thus, the differences in the processing of the MWEs occured at the later stages of lexical and syntactic processing, as evidenced by late features such as Fixation Count, First Run Fixation Count, Go Past Time and Total Reading Time (if the familiarity check was completed earlier and the last word was skipped more often, then the differences in the late gaze features are expected). Even though previous research on formulaic language using gaze data did not utilise as many gaze features and focused on longer phrases, similar findings have been reported with regards to early features: "It was concluded that early eye-tracking measures might not be suitable for the investigation of longer multi-word sequences (some idioms used in the study were up to eight words in length), a that a combination of late measures should be used instead" [15] . The present study shows that this is also the case for shorter MWEs consisting of two words.
Finally, analysis of the skipping probability revealed that even though this feature was not discriminative for the whole phrases, the Median values show that V + P combinations are skipped more often than V + N combinations and this is especially the case when the phrase is a MWE. Again, this can be explained with the parafoveal processing of the particles.
Limitations. The main limitation of this study is related to the small number of participants whose gaze data was analysed. We argue that this is a characteristic of most eye-tracking studies and especially the ones which use eye-tracking corpora. By comparison, the Dundee corpus [10] , which is the only other eyetracking corpus for English of a similar size that we are aware of, contains gaze data from only 10 people. Due to the small number of participants, we were not able to conduct between-group comparisons as individual differences in such small samples could not have been properly accounted for. One possible way to solve this in our future work would be to build individual models for each participant.
Another limitation is the fact that the length in characters of the compared examples was not controlled for, however, this was not feasible given that the aim of this study was to compare data from naturally occurring examples from corpora as opposed to carefully designed laboratory stimuli. The division of the examples into V + N and V + P partially accounts for this as we compare phrases with the same part-of-speech patterns.
Conclusions and Future Work
We presented an initial study towards investigating the processing of MWEs versus control phrases in native and non-native speakers of English using gaze data from a large corpus. We focused on MWEs following verb + noun and verb + particle part-of-speech patterns and discussed our findings in the context of previous research on idioms and the E-Z model of reading. Our results indicate that both native and non-native speakers show a statistically significant processing advantage for MWEs compared to Control phrases as measured by a number of gaze features. However, the analysis of the last word from each phrase showed that while native readers complete the familiarity check of the phrase after reading the first word, non-native readers do not exhibit a similar pattern and more research is needed in order to investigate the source of the processing advantage for MWEs in non-native readers. Feature analysis revealed that the differences in the processing of the MWEs and the Control phrases occur at the later stages of syntactic, semantic and lexical processing, as opposed to the stages of early lexical processing.
Future work includes analysis of the relationships between the gaze data and several factors which may interact with it such as frequency, length, familiarity, predictability, etc. A suitable approach to investigating this would be mixedeffects modelling. Other avenues for future research include the investigation of other types of MWEs including ones which contain other words in between, as examples of these were fairly frequent within the GECO corpus.
A Appendix: Distribution of Gaze Features
Tables 5 -8 present the distribution of each gaze feature for the V + N and V + P MWEs and Control phrases for both native (L1) and non-native (L2) speakers. 
